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I. INTRODUCTION
Spatially extended nonlinear systems often exhibit complex spatiotemporal dynamics [1] . Because of its possible relevance to earthquake dynamics, the phenomenon of interfacial stick-slip friction has been the focus of several recent theoretical and experimental studies. A particularly intriguing feature of earthquakes is the fact that no single scale generally dominates and the distribution of sizes (seismic moments) follows an empirical power law when averaged over many faults [2, 3] . This scale-invariant feature motivated Bak, Tang, and Wiesenfeld [4] to propose that earthquake faulting is a physical realization of the concept of self-organized criticality.
Systems that are self-organized exhibit Auctuations on all scales without tuning of a parameter.
Subsequently, Carlson and Langer [5] investigated numerically the question of whether power-law distributions could be a property of the very simple (BK) [6] model of a single fault. This discrete deterministic model is based on a one-dimensional chain of elastically coupled blocks that interact frictionally with a plane surface and are also coupled to a pulling plate by a second set of elastic elements. The model is dynamically unstable because of an assumed velocity-dependent friction law P(u) that decreases with increasing slipping velocity. Its behavior was studied in an extensive series of numerical simulations [7 -11] . Many aspects of the complex behavior of earthquakes have analogues in the model, including power-law size distributions of slipping events plus larger characteristic events that can be roughly periodic in time. The time distributions of events were also investigated in order to address the problem of earthquake prediction within the framework of a simple model. These simulations have received wide attention because they show that dynamical complexity can result from stick-slip dynamics without introducing the spatial inhomogeneities and fractal fault patterns that are characteristic of natural seismic phenomena [12] .
This same model has received further attention recently. de Sousa Vieira, Vasconcelos, and Nagel [13] [14] studied the response of the model to changes in the system size and the loading rate. They found both chaotic motion and propagating wave solutions depending on these parameters. Many other models of slipping on faults have been proposed, including discrete cellular automata [15, 16] and lattice models [17] , as well as continuum elastic models aimed at more realistic descriptions of geophysical materials [18, 19] .
There have also been quite a few experimental studies of the dynamics of slipping. For example, Tullis and Weeks [20] have investigated the frictional properties of granite sliding on granite at high normal forces; their results can be described by a friction law which depends both on the duration of contact and on the sliding velocity. Gu and Wong [21] Fig. 1(b) . The rod is translated smoothly at a constant speed (typically 0.155 mm/s) using a microstepping motor in order to generate stress within the membrane.
We regard the system as being nearly one dimensional, so that it can be characterized by the time-dependent displacement field u (s, t) (relative to equilibrium) of points at position s along the center line. We determine this field at closely spaced points by ruling a set of 100 parallel lines 2 mm apart on the free surface of the membrane, perpendicular to its axis [ Fig. 1(c) ::-'-)))))) An alternate view of stick-slip dynamics is shown in Fig. 3(b is shown in Fig. 5 for the run of Fig. 3 The effects of the large events on the time distribution of small events can be seen in Fig. 10(a) . Starting with a large event, the distribution of time intervals to the next event of any size often shows a gap (typically about 5 s) before rising strongly. This behavior is related to the quiescent intervals visible at times in Fig. 3(a) , though Fig. 10 comes from a different run. A similar property has also been found for the BK model [10] . We would like to point out, however, that quiescence is not always observed. It is more likely to be seen in cases where the stress drop due to the major events is a large fraction of the total stress.
The distribution of intervals between adjacent small events, shown in Fig. 10(b) , can be roughly approximated as exponential over several orders of magnitude; this Ideally, the event distributions would be stationary in time and independent of spatial position. However, this situation is not easily achieved. An example of the spatial and temporal distribution of the event centers is shown in Fig. 11 . It is evident both that the events tend to occur preferentially in certain regions and that there is some evolution in the predominant event Fig. 12. ) Second, the frictional force at a given speed U increases slowly with time over a few hours of continuous sliding, an effect that has been previously noted for rubber [24] . Finally, the curves shown in Fig. 12 Fig. 8(b) ].
Quiescence often occurs after these large stress drops.
Some of the larger slipping events do not extend over the entire system. Therefore it is probable that we would observe a cutoff in the distribution of the largest events in a longer cell; such a cutoff is also observed in the BK model. However, the system-wide events seen in our experiments are nucleated primarily at the boundary and hence may have a different origin from the large-scale events seen in the model [9] .
Our experiment is essentially one dimensional for scales larger than m, but may well be two dimensional on smaller scales. We hope eventually to study the effects of dimensionality and to utilize a circular geometry to test for end effects. Further study of the friction law would also enhance our understanding.
